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Amendment and/or Response 

Reply to Office action of 31 January 2006 

REMARKS/DISCUSSION OF ISSUES 

By this Amendment, Applicant amends claim 2 to correct a typographical error 
made in a previous Amendment. Accordingly, claims 1-17 are pending in the 
application. 

Reexamination and reconsideration of this application are respectfully 
requested in view of the following Remarks. 

35 U.S.C. § 112, First Paragraph 

The Office Action rejects claims 1 and 4-13 under 35 U.S.C. § 1 12, first 
paragraph, as failing to comply with the written description requirement. In particular, 
the Office Action states that the specification "does not describe the flourescent 
material is a photoluminescent material." 

Applicant respectfully disagrees and traverses the rejection of claims 1 and 4- 
13 under 35 U.S.C. § 112, first paragraph. 

The specification discloses: 

"a thin layer 7 of fluorescent material, e.g. fluorescent polymer, a dye or 
an inorganic compound like a phosphor, and a layer 9 that forms a 
back electrode. A source for generating electromagnetic radiation, here 
for example a UV source 1 1 , is used to induce excitations, so-called 
excitons, in the layer 7 of fluorescent material" 

Now, it is well-known that a material which emits light in response to UV, visible, or 
infrared light is defined as a "photoluminescent material." Attached to this 
Amendment for the Examiner's attention are definitions of photoluminescent from 
Wikipedia, Dictionary.com, and the Kansas State University (KSU) Physics 
Education Group. 

Therefor, Applicant respectfully submits that the specification absolutely 
provides a written description of the subject matter of claim 1 . 
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Accordingly, Applicant respectfully submits that claims 1 and 4-13 all meet the 
requirements of under 35 U.S.C. § 1 12, first paragraph, and therefore respectfully 
request that the rejections of claims 1 and 4013 under 35 U.S.C. § 1 12, first 
paragraph be withdrawn. 

35 U.S.C. § 112, Second Paragraph 

The Office Action rejects claims 2-3 and 14-17 under 35 U.S.C. § 112, second 
paragraph as indefinite because of a typographical error that occurred in the 
Amendment dated 9 July 2003. 

By this Amendment, Applicant corrects that error and therefore respectfully 
requests that the rejection of claims 2-3 and 14-17 under 35 U.S.C. § 1 12, second 
paragraph be withdrawn. 

The Office Action also rejects claims 6-7 under 35 U.S.C. § 1 12, second 
paragraph as indefinite, alleging that it is not clear what claim 6 is depending on. 

Applicant respectfully traverses these rejections. 

In the Amendment dated 9 July 2003, Applicant amended claim 6 to depend 
from claim 5 instead of claim 4 by striking through the "4" (i.e., 4) and adding a "5" 
with an underline (5). However, the strikethrough mark in the "4" may have been 
difficult to see and therefore not recognized by the Examiner. Nonetheless, claim 6 
depends from claim 5 (which in turn depends from claim 1). Therefore, Applicant 
respectfully submits that it is clear what claim(s) claim 6 depends from. 

Accordingly, Applicant respectfully requests that the rejections of claims 6-7 
under 35 U.S.C. § 112, second paragraph be withdrawn. 

35 U.S.C. SS 102 and 103 

The Office Action rejects: claims 1-7, 10-12, and 14 under 35 U.S.C. § 102 
over Martel U.S. Patent 3,344,280 (" MarteD ; claims 8, 9, 13, 15 and 16 under 35 
U.S.C. § 103 over Martel ; and claim 17 under 35 U.S.C. § 103 over Martel in view of 
Zhang et al. U.S. Patent 5,798,170 (" Zhang "). 

Applicant traverses those rejections for at least the following reasons. 
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Claim 1 

Among other things, the display device of claim 1 includes a 
photoluminescent material for emitting light when excited by an excitation 
means, and each one of the pixel elements is provided with modulating means 
a modulating means for modulating an emission of light by the 
photoluminescent material. 

Applicant respectfully submits that Martel fails to disclose or suggest a 
device having this combination of features. 

The Office Action cites reference numerals 14 AND 16 as supposedly 
corresponding to the recited photoluminescent material. Meanwhile, Martel 
teaches that reference numerals 14 and 16 correspond to two completely 
separate, different materials . Element 14 is an electroluminescent material, 
while element 16 is a phosphorescent material. 

Therefore, only the phosphorescent material 16 is a photoluminescent 
material, as recited in claim 1. 

Meanwhile, Martel does not disclose that each one of the pixel elements 
is provided with modulating means for modulating an emission of light by the 
phosphorescent material 16. In that regard, in particular Applicant respectfully 
submits that Martel does not teach that the elements 12, 18 and 22, cited in 
the Office Action, modulate an emission of light by the phosphorescent 
material 16. 

Indeed, elements 12, 18 and 22 do not perform any light modulation at 
all - of either light emitted by phosphorescent material 16 OR light emitted by 
electroluminescent material 14. That is, Martel teaches that phosphorescent 
material 16 and electroluminescent material 14 are connected in series across 
the AC current source 22. The impedance of phosphorescent material 16 is 
modulated by light from ultraviolet/infra-red (UV/IR) activating source 24/24a in 
combination with mask 20/20a, and the resulting modulated impedance in 
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phosphorescent material 16 impresses a modulated voltage across 
electroluminescent material 14 ( see, e.g. , col. 2, lines 61-71; col. 4, lines 9-17). 
Thus, the light-modulating means of Martel is actually the UV/IR activating 
source 24/24a in combination with mask 20/20a. 

Accordingly, for at least these reasons, Applicant respectfully submits 
that the device of claim 1 is patentable over Martel . 

Claim 2 

Among other things, the display device of claim 2 includes a luminescent 
material for emitting light when excited by means for generating 
electromagnetic radiation, and that each one of the pixel elements is provided 
with modulating means for modulating an emission of light by the luminescent 
material. 

The Office Action has cited reference numerals 14 AND 16 as 
supposedly corresponding to the recited luminescent material. Meanwhile, as 
explained above, Martel teaches that reference numerals 14 and 16 
correspond to two completely separate, different materials . Element 14 is 
an electroluminescent material, while element 16 is a phosphorescent material. 

Accordingly, Martel does not teach that electroluminescent material 14 
emits light when excited by electromagnetic radiation , but rather emits light 
in response an alternating voltage impressed across it by the change in 
resistance of phosphorescent material 16 ( see, e.g. . col. 4, lines 43-45). So 
element 14 cannot correspond to the luminescent material recited in claim 2. 

That is, Martel discloses a device having two different types of 
luminescent materials - phosphorescent (photoluminescent) material 16 and 
electroluminescent material 14 - where the first (phosphorescent) material 16 
emits light in response to electromagnetic radiation, while light produced by the 
second (electroluminescent) material 14 is modulated by the voltage 
impressed across it by the changing impedance of phosphorescent material 
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16. In contrast, in the device of claim 2, a single luminescent material emits 
light in response to electromagnetic radiation, while the light produced by that 
material is modulated by a separate modulating means (e.g., electrodes 
disposed on either side thereof). 

Meanwhile, although the phosphorescent material 16 does emit light 
when excited by electromagnetic radiation from UV/IR activating source 
24/24a, Martel does not disclose that each one of the pixel elements is 
provided with modulating means for modulating an emission of light by the 
phosphorescent material 16. In that regard, in particular Applicant respectfully 
submits that Martel does not teach that the elements 12, 18 and 22, cited in the 
Office Action, modulate any emission of light by the phosphorescent material 
16 - which is the only material that can possibly correspond to the recited 
luminescent material for emitting light when excited by means for generating 
electromagnetic radiation. 

Indeed, as explained above with respect to claim 1, the light-modulating 
means disclosed by Martel is actually the UV/IR activating source 24/24a in 
combination with mask 20/20a ( see, e.g. , col. 2, lines 61-71; col. 4, lines 9-17). 

So, Applicant respectfully submits, the device of claim 2 is quite different 
from the device disclosed by Martel , and Martel does not disclose the device of 
claim 2. 

Accordingly, for at least these reasons, Applicant respectfully submits 
that the device of claim 2 is patentable over Martel . 
Claims 3 and 14-16 

Claims 3 and 14-16 depend from claim 2 and are deemed patentable 
over Martel for at least the reasons set forth above with respect to claim 2. 
Claims 4-13 

Claims 4-13 depend from claim 1 and are deemed patentable over 
Martel for at least the reasons set forth above with respect to claim 1 , and for 
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the following additional reasons. 
Claim 5 

Among other things, in the display device of claim 5, the 
modulating means comprise means for applying an electric field to the 
photoluminescent material. 

Applicant respectfully submits that Martel does not teach that the light 
emitted by the phosphorescent (photoluminescent) material 16 is modulated by 
any means for applying an electric field to the phosphorescent material 16. 
Instead, Martel teaches that that the light emitted by the phosphorescent 
material 16 is modulated by the UV/IR light source 24/24a in combination with 
the image forming mask 20, 20a ( see, e.g. . col. 4, lines 9-17). 

The Office Action states that "Martel clearly discloses that the voltage is 
applied across the photoluminesent material and the electroluminescent 
material." 

Applicant agrees. 

However, Martel does not disclose that the voltage is a "modulating 
means for modulating an emission of light by the photoluminescent material" - 
or for modulating any emission of light at all! Instead, Martel clearly indicates 
( see, e.g. , col. 4, lines 9-17) that the UV/IR light source 24/24a 
in combination with the image forming mask 20, 20a modulate the light 
emitted by the phosphorescent material 16, and in turn the impedance of the 
phosphorescent material 16 modulates light emitted by electroluminescent 
material 14. 

Accordingly, for at least these reasons, Applicant respectfully submits 
that the device of claim 5 is patentable over Martel . 
Claims 8-9 

The Office Action claims that the features of claims 8-9 are obvious 
design choices. 
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Applicant respectfully disagrees. In particular, there is no suggestion in 
the prior art of imposing such a large an electric field as 400 MV/m across a 
photoluminescent material. Moreover, there is no reason to believe that 
anyone trying to optimize Martel's device - which operates on completely 
different operating principles than the devices of claims 8 and 9 - would ever 
come up with an idea to impose such a large an electric field as 400 MV/m 
across a photoluminescent material. 

Accordingly, for at least these reasons, Applicant respectfully submits 
that the devices of claims 8-9 are patentable over Martel . 

CONCLUSION 

In view of the foregoing explanations, Applicant respectfully requests that the 
Examiner reconsider and reexamine the present application, allow claims 1-17 and 
pass the application to issue. In the event that there are any outstanding matters 
remaining in the present application, the Examiner is invited to contact Kenneth D. 
Springer (Reg. No. 39,843) at (571) 283.0720 to discuss these matters. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and 
future replies to charge payment or credit any overpayment (except for the issue fee) 
to Deposit Account No. 50-0238 for any additional fees required under 37 C.F.R. § 
1.16 or under 37 C.F.R. § 1.17, particularly extension of time fees. 

Respectfully submitted, 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 

Date: 28 April 2006 By: 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 
11951 Freedom Drive, Suite 1260 
Reston, Virginia 20190 
Telephone No.: (571)283.0724 
Facsimile No.: (571) 283.0740 



Kenneth D. Springer 
Registration No. 39,843 
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pho-to-graph-ic (fo'ta graflk), aqy. 1. of, pertaining to, used in, or 
produced by photography. 2. suggestive of a photograph; extremely re- 
alistic and detailed: photographic accuracy. 3. remembering, reproduc- 
ing, or functioning with the precision of a photograph: a photographic 
memory. [1839] — pho'to-graph'l-cal'ly, adv. 

pho-tog-ra-phy (fo tog/re fe), n. 1. the process or art of producing 
images of objects on sensitized surfaces by the chemical action of light 
or of other forms of radiant energy. 2. cinematography. [1839] 

pho-to-gra-vure (fo'ta gra vy«r', -gra'vyar), n. 1. a process, based 
on photography, by which an intaglio engraving is formed on a metal 
plate, from which Ink reproductions are made. 2. the plate Itself. 3. a 
print made from it. [I875y80] —pho / td»sra»vuro^st. n. 

pho-to-in-duced (fo^d in ddost', -dydasf), adj. induced by light. 
[1945-50] . 

pho-to-i*o-ni*za<tion (fo^tS i'e na za'shen), n. the ionization of ah 

atom of gas through loss of a bound electron induced by absorption of a 

photon. [1910-15] 
pho-to-jour-nat-ism (fo'to jflr'nl iz'am), n. journalism in which the 

story Is told largely In captioned photographs. [1940-45] — photo* 

jour'nal-ist n. 

pho-to-ki*ne-sis (foAo ki he"'sis/-ki-), n. Biol, movement occurring 
upon exposure to light [ 1900-05] — pho'to-ki-netlc (-net'ik), adj. 

prro-to-Mth-o-graph (fo'ta lith'e graP. -graTO. n., v.. -graphed, 
•graph-tag. — n. 1. Also called pho'to-lith'o-print' (-print'), a litho- 
graph printed from a stone or metal plate upon which a picture or de- 
sign has been formed by photography. — v.t. 2. to make a photolitho- 
graphof. [1850-55] 

pho-to-U-thog-ra-phy (fo'ta li thog/ra fe). n. 1. the technique or art 
of making photolithographs. 2. a process whereby integrated and 
printed circuits are produced by photographing the circuit pattern on a 
photosensitive substrate and chemically etching away the background. 
[1855-60] — pho'to-Hth'o-graph/ic (-lith'a graflk), adj. — pho/to-fi- 
thog'ra-pher, n. 

pho* to-lu-mi-nes-cence (fo'ta ioo^ma nes'ans), n. luminescence in- 
duced by the absorption of infrared radiation, visible light, or ultraviolet 
radiation. [1885-90] — pho'to-lu'mi-nes'cont adj. 

pho-tol*y-sis (fo tol'a sis), n. the chemical decomposition of materials 
under the influence of light. [1910-15] — pho-to-lyt-ic .(foti Itlk). adj. 

pho-to-mac-ro-graph (fo'ta mak'ro graf', -graf), n. a photograph 
made through a microscope of low power. [1945-50] —pho'to-ma* 
crog'ra-phy (-ma krog/re fe). n. 

pho-to-map (fdAe map 7 ), rt, v., -mapped* -mapping. — n. 1. a mo- 
saic of aerial photographs marked as a map. with grid lines, place 
names," etc. —v.t. 2. to map by means of aerial' photography. . [ 1 865-70] 

pho-to-me-chan-i-ca! (fo'to ma kan'i kal), adjr noting or pertaining to 
any of various processes for printing from plates or surfaces prepared by 

. the aid of photography. [ 1885-00] — pho'to-me-chan'i-caMy, adv. 

pho-tom-e-ter (fo toml tar), n. an instrument that measures luminous 

. intensify or brightness. luminous flux, light distribution, color, etc., usu. 
by comparing the light emitted by two sources, one source having cer- 
tain specified standard characteristics. [1770-80] 

p ho- torn -e- try (fo tom'i tre), n. the measurement of the intensity of 
light or of relative illuminating power. (1815-25; < NL pholometria. See 
photo-, -metry] — pho'to-met'ric (-te me'lrik), pho'to-met'rl-cal, adj. 
— pho-tom'e-trist pho'to-me-tri'cian (-trish'on), n. 

pho-to-mi-cro-graph (fo'ta mi'kre graf', -graf),. a a photograph 
taken through a microscope. [1855-60] — pho'to-mi-crog'ra-phy 
(-krog/ra fe). n. 

pho-tO-mi-cro-SCOpe (fo'ta mi'kre skop'),/?. a microscope having an 
illuminator and a camera mechanism for producing a photomicrograph. 
[1905-10] — pho'to-mi-cros'co-py {-kros'ka pe), n. 

pho-tO-mon-tage (fo'ta mon tazhO. a combination of several pho- 
tographs joined together for artistic effect or to show more of the subject 
than can be shown in a single photograph. [1930-35] 

pho-to-mo-sa-ic (fo'to mo za^k). n. mosaic (def. 4). [1955-60] . 

pho-to-mul-ti-pli-er (fo'ta muKta pli'ar), n. a light detector that arh- 
plifies a photon's signal by using, a photocathode and a series of elec- 
trodes to create a cascade of electrons. [1935-40] 

pho-to-mur-al (foAa myS&r'al). n. a wall decoration consisting of a 
very large photograph or set of photographs. [1930-35] — pho / to*mu>- 
ral-ist, n. 

p ho- ton (fd/ton), n. a quantum of electromagnetic radiation, usu. con- 
sidered as an elementary particle that is its own antiparticle and that has 
zero rest mass and charge and a spin of one. [ 1926; < Ok phot- (see 
phot) + -on 1 ] — pho-ton/ic, adj. 
pho-to-off-set (fo'to df'set', -of/-), #?., v., -set -set-ting. — n. 1. a 
method of printing, based on photolithography, in which the inked image 
is- transferred from the metal plate to a rubber surface and then to the 
paper. — v.t., v.L 2. to print by photo-offset: [1925-30] 
pho'to opportunity, n. a brief period set aside, esp. for the media, 
to take photographs of public figures or noteworthy events. Also, pho'to 
op^ (dp). [1970-75] 
pho-top-a-thy (fo top'a thg), n. movement of an organism in response 
to the Intensity of light, esp. away from the source of light. [1895-1900] 
(fo'ta | " 



i pathlk), adj. 

pho-to-pe*ri-od (fate per'g ed). n. the interval in a 24-hour period 
during which an organism is exposed to light. [1915-20] — pho / to«pe / - 
rl-od'lc (-odAk), adj. — pho'to-pe'rl.od/l.caMy. adv. 
pho-to-pe-ri-od-ism (fo'ta peY'e a dlz'em) also pho-to-pe-ri-o-dic-i- 
ty (-per'g a dls/J tg). n. the effect of photoperiods on an organism's 
growth, fitness, and behavior. [1915720] 
pho-to-phil-ic (fcVte fil'lk) also pho-toph-i-lous (fo tof'o las), adj. of 
or pertaining to an organism, as a plant, that is receptive to, seeks, or 
thrives In light. [1895-1900] 
pm>to-pho-bi*a (fcvte fo^be o), n. 1. an abnormal sensitMhy to or in- 
tolerance of light, as in. iritis. 2. an abnormal fear of light. [1790-1800] 
— pho / to-pho^bic. adj. 
pho-to-phore (f5/ta for^, -for/), n. a luminous organ of certain fishes 
[1880-85] 

i-tlon (fcvta fos/far a la/shan). n. phosphoryla- 



tion that uses light as a source of energy, as during photosynthesis. 
[1955^60] 

pho*to*pl*a (f5 td/pg a), n. vision In bright light (opposed to scotopia) • 
[ 1 9 1 0- 1 5] — pho-tbp/ic (-top^k, -to/pik). adj. . 

pho-to-play (f6/te ptSO. n\ 1. a motion picture. 2. the scenario for it; 
screenplay. [1910-15, Amer.] — pho^to.play'er, n. 

pho*to*print (fo/ta prints, n. 1. a photographic print. 2. a print made 
by a photomechanical process; photocopy. [1885-90] — p ho/to-print'- 
er, h. —photo-primYing. n. 

pho-to-re-al-ism {f&to re/e llz'em), n. (sometimes cap.) a style of 
painting depicting scenes In meticulously realistic detail, in emulation of 
photography. [1960-65] — pho'to-re'aMst, n., adj. 

pho-to-re*cep-tion (f6^t8 ri sep/shon), n. the physiological perception 
of light. [1905-10] — pho/to-re-cepnive, adj. 

pho-to-re*cep-tor (fo/t6 ri sep^tpr), n. a membrane protein or end or- 
gan that is stimulated by light. [ 1 905- 1 0] 

pho-to-re-con-nais-sance' (fo/to ri kon'a sans, -zans), n. reconnais- 
sance using aerial photography. [1940-45] 

pho-to-scan (fo^e skanO. v.t., -scanned/ -scan-ntng. to study the dis- 
tribution of a radioactive Isotope or radiopaque dye . in (a body organ or 
part) through the use of x-rays. [1955-60] , . 

pho-to-sen-si-tive (fd^ta serVsi tlv), adj. sensitive to light or similar ra- 
diation. 

pho-to-sen-si*tiv*i-ty (fo^ta sen-'si Uv^i te), n. 1. the quality of being 
photosensitive. 2. abnormal sensitivity of the skin to ultraviolet light, 
usu. following exposure to certain drugs or other sensitizing chemicals 
[1915-20] 

pho-to-sen*si-tize (fd/ta sen's! Hz'), v.t., -tized, -tlz-lng. to make (a 
material) photosensitive, as by application of a photosensitive emulsion.. 
[1920-:25] — pho/to-sen'si-ti-za'tion, n. — pho^to-sen^si-tiz^er. n. 

pho-to-sphere (fo/ta sfer/), n. a sphere of iight or radiance. [1655- 

. 65] — pho/to-spherlc (-sfer'ik). adj. 

Pho-to*stat (foAa stat'). n.," v., -stat-ed or -stat-ted. -stat-ing or 
-stat-ting. 1. Trademark, a camera for making facsimile copies of docu- 
ments^ drawings, etc., in the form of paper negatives. — n. 2. {often /.c.j 
a copy made with this camera. v.L 3. (/.c) to copy with this cam- 

era, —phono* stat'er, pho/to-stat / ter, n. .— pho / to*Stat1c, aqy. 

pho-to-syn-the*sis (fo^ta sin'tha sis), n. the production of complex 
organic materials, esp. carbohydrates, from carbon dioxide, water, and 
inorganic salts, using sunlight as the source of energy and with the aid of 
chlorophyll and associated pigments. [1895-1900] — pho^to-syn-thet'- 
Ic (-thetfik), adj. — pho'to-syn-thet'1-caMy, adV. 

pho*to»tax-is (f5/ta tak'sis). also phoSto-tax'y, a movement of an 
organism toward or away from a source of light.. [1900-05] — pho'to* 
tac/tic (-tak/tik), adj. — ptio'to-tac/tiol-ly, 'aoV. 

pho-to-te-leg-ra-phy (fo'to ta leg'ra fe), n. an Nearly /technology for 
the transmission of facsimiles. [1885-90] 

pho*to«ttier*a*py (fo^te. ther'a pe), n. the treatment of disease by 
means of exposure to light. [1895-1900] — pho-to>the-rap-ic (f d'to- 
tha rap^ik), adj. — pho / to*ther'a-pist. n. 

pho«tO*tox*in (fo'ta tok^sin), n. a plant toxin that causes an allergic re- 
action in a susceptible person who touches or ingests it and is subse- 
quently exposed to sunlight. 

pho*to*troph (fo'ta trof', -trof), n. any organism that uses light as its 
principal source of energy. [1940-45] — photo-trophic, aoy. 

pho-to-trop*ic (fo'ta trop/ik, -tro/pik), aqy. growing toward or away 
from the light. [1895-1900] — pho'to-trop'l-cal-ly. adv. 

pho*tot-ro*pism (fo to/tra piz'em, fo^td tro/piz em), n. phototroptc 
tendency or growth. [1895-1900] 

pho-to-tube (fo'ta toob', -tyoob'), n. an electron tube with a photosen- 
sitive cathode, used like a photocell. [1925-30] 

p ho- to- type (foAa Up'), n. 1. a printing plate with a relief printing sur- 
face produced by photography. 2. any process for making such a plate; 
3. a print made from it.. [1855-60] —pho'to-typ'ic (-tip/Ik), adj. 

pho-to-ty-pog-ra-phy (fo'ta ti pog/ra fe), n. 1. the art or technique of 
making printing surfaces by light or photography, by any of a number of 
processes, 2. photocomposition. [1885-90] — pho'to-ty'po-graph'lc 
(-pe graf'ik), adj. 

pho-to-vol-ta-ic (fo'ta vol talk, -v6l-), aqy. of or pertaining to a mate- 
rial or device in which electricity is generated as a result of exposure to 
light. [1920-25] 

pho-to-vol*ta*ics (fo'to vol ta/iks. -v6l-), n. 1. {used with a sing, v.) a 
field of semiconductor technology involving the direct conversion of elecr 
tromagneUc radiation, as sunlight, into electricity. 2. (used with a pi. v.) 
devices designed to perform such conversion. [1975-80] 

phr., phrase. 

phrag-mi-tes (frag mi'tez), n. any of several tall grasses of the genus 
Phragmites, having plumed heads, growing in marshy areas, esp. the 
cornmon reed F. austratis (or P. communis). [< ML (1820) < Qk phrag- 
mites growing in hedges = phragm(a) fence, screen (n. der. of phrassein 
to fence in, hedge around) '+ -ites -rre'] 

phrag-mo-plast (frag/ma plasf); n. the cytoplasmic structure that 
forms at the equator of the spindle after the chromosomes have divided 
during the anaphase of plant mitosis, and that initiates cell division. 
[1910-15; < Gbphragmfa) fence (see phragmites) + -o- + -PtAST] 

phras-a! (fra/zal), aqy. of. pertaining to, or consisting of a phrase or 
phrases. [1870-75] — phras/aMy, adv. 

phras'al verb/, n. a combination of verb and orte or more adverbs or 
prepositions, as catch on, take off, or put. up with, functioning as a single 
semantic' unit and often having an idiomatic meaning not predictable 
from the meanings of the individual parts. [1875-80] 

phrase (fraz), n., v., phrased, pnras-lng. — n. 1. a sequence of two or 
more words arranged in a grammatical unit and lacking a finite verb or 
such elements of clause structure as subject and verb, as a preposition 
and a noun or pronoun, an adjective and noun, or an adverb and verb, 
esp. such a construction acting as a unit in a sentence. 2. a characteris- 
tic, current, or proverbial expression. 3. a way of speaking, mode of ex- 
pression, or phraseology. 4. a brief utterance or remark. 5. a division of 
a musical composition/ commonly a passage of four or eight measures, 
forming part of a period. 6. a sequence of dance motions making up 
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irt of a choreographic pattern. — v.t. 
jar way. 8. to express In words. 9. 
, ^phrases of (a piece of music), esp. in 
-ioJSfca phrase. — v.i. 10. to perform a mu 
V ^{phrasing. [1520-00; (n.) back forrru 
,S% ipnrasis < L: diction, styles < Qk phn 
. /i show, tell] 
, 'M phrase' book', n. a small book con 
* -V&ences and their equivalents in a foreh 
•\.X lers. [1585-95] 

: <#phraoe-mak«or (fraz'mS'kar); n. 1, 
turned phrases; phraseologlst. 2. a p 
; ft ^ meaningless or empty statements. [U 
f#phraoo' marh'er or phrases-marl 
representaUon of the grammatical sti 
" ?uee diagram. [ 1960-65] 

-fiphrase-mon-ser (fraz'mung'gar, -i 
jalsB •[•1805-15] — phrase'mon'ger-ing, n 
•^'t^ phra*8eH>«gratn (fhVze e gramO, n 
>-?Mvdt symbols, as in shorthand, used to i 
f^hra-se-o-graph (mVze - e graf, -gr. 
Vi^ f a phraseogram. [1835-45] 
v* '^phro*ce»ol-o-gist (fra'z€ ol'a jlst), / 
^ concerned with phraseology. 2. a per. 
' \M blogy or Is skilled in coining phrases. 

^phra-se-ol-o«sy (ft5'z€ ol'a je), n. 3 
' ; v-« skm; characteristic language: legal ph 
u ^ Tdbscure phraseology. [1655-65; < 
^ v ?: *for *phrasiokjgiay. see phrase, -o-, -u 
*y: t J ikol), phra'se^»-log1c adj. — phre's* 
phrase' struc/ture, n. the hlerarch 



i^jwords arid phrases of a sentence, [li 
vr phrace'-struc'ture granVmar. 

'^^phrase-stfucture rules. [1965-70] 



^.jrase'-struc'ture rule/, n. a r 

-other syntactic construction from wc 

'^^constituent structure. 
' > A v%pHra8*ins (friVzlng), n. 1. the act o 

1 ^method of forming phrases; phraseol 
'■/J>gl* ia ' musical line into distinct phrases. [ 

' r. phra-try (fnVtre), ri., pi -tries. 1. 1 
! i^^Uhits within a tribe. 2. (in ancient Qr 

*'&fox flcUonal kinship, with corporate 
I w vg f[ 1745-55; < Qk phmtria = phratr 
I brother) + -ia -y 3 ] — phra'tric, phr; 

- phreak (frek), n., v., phreaked, p 
r & r-v f. 2. to act as a phone phreak. - 

.">^ *as a phone phreak does. [1970-75; 

-W9>H0N£'J 

^pnre-net-ic (fri netlk) also phre*m 
r ; ^>hrenia, a combining form used in 
^vJstates. as specifled by the preceding 
l^f^nia. [< ML < Qk phren-, s. of phren 
vMphreiviC (fren'ik), aqy.' 1. of or per 
^.".pertaining to the mind. [1695-1705; 
■?.Vphre-ni«tis (fri nitis), n. delirium; fi 
-.\ Qk phrenttis. See -phrenia, -ms] 
S pKre«nol»o»gy (fri nbl'o je, fre-), 

based upon the belief that certain fac 
iTif ■ cated by the configurations of the ski 
mind + -o- + -logy] — phren-o-loj 
l adj. — phren'o-log'i^al.ly, adv. —\ 
' Phryg-i-a (frye e), n. an ancient cc 
phryg-i-an (fnye an), n. 1. a naUve 
ptinct Indo-European language of the 
1 J>. ,to Phrygia. Its people, or their langu* 

,,ff PHKIGIA, -AH 1 ] 

Ji^vPhryg'lan cap', n. a soft, conical * 
vjf £as part of Phrygian or oriental dress 
^ and early 19th centuries, with the lib 
1 # PHS or P.H.S^ Public Health Servic 
phthal-ein (tha/en, -S in, fthaK-), 
^fanned by treating phthalic anhydri« 
Important dyes are derived. [1900-C 
Jff, Phthahic (thaMk, fthai'-), aqy. of oi 

)-3> 60; (NA)PHTHAt(ENE) + -IC] 

' ' phthalic add, n. any of three 
having the formula CgrQo,, used * 
7^ v medicine, and perfume. [1855-60] 
phthal'ic anhy'dride, n. a whii 
solid, CJtlfiy used chiefly In the m 
\M iplasticlzers. [1850-55] 

phthal*o*cy*a*nine. (thal'e si^a nei 
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blue-green pigments, esp. C^H,^ 
ito make enamels, printing inks, i 

■ 4 (NA)PHTHAL(ENE) + -O- + CYANINE] 

YM phthi-ri*a-8l$ (thf ri/e sis, thi-j, n. < 
iQk phtheiriasis = phtheir louse + - 
zJjb Phu-ket (poVket/), n. an Island ne 
daman Sea: beach resorts. 146,400. 
r -M Phyco-. a combining form meanint 
I m Qk phyko~, comb, form repr. phykoi 
» > Phytco-bi-ont (R'kS Wont), n. 
r 4 [1957] I 

g phy«co-cy-an«in (WY& s\'q nin), n 
Wi algae, that is Involved In photos 
:% kyanfos) azurite (see cyano- 1 ) + -in' 
^phyco»e*rythTin (fTk6 I riuVrin 





Modeling Light emission 
to Explain PhosphorescEnce 



Introduction 



By definition photoluminescent objects emit visible light when light, visible or UV, is shined upon them. Two broad 
categories are phosphorescence (glow-in-the-dark) and fluorescence. The tutorial " Modeling Light Emission by 
Fluorescent Lamp s" explores that type of emission. Here we will consider phosphorescence. 

Photoluminescent materials such as the phosphor coating found on fluorescent tubes, fluorescent minerals, and 
phosphorescent toothbrushes contain many solid atoms. As a result, these materials have valence and conduction 
energy bands that are separated by an energy gap. As we have seen, photoluminescent solids also contain many 
impurity atoms which result in the formation of a band of energy levels found inside the energy gap of the solid 
material. 

As a brief review, the animation represents an energy band diagram for the phosphor coating found in a typical "white 5 
fluorescent lamp that emits visible light. 




Photoluminescence 

<> 

From Wikipedia, the free encyclopedia 

Photoluminescence is a process in which a chemical compound absorbs a photon with a wavelength in the range of 
visible electromagnetic radiation, thus transitioning to a higher electronic energy state, and then radiates a photon 
back out, returning to a lower energy state. The period between absorption and emission is typically extremely short, 
on the order of 10 nanoseconds. Under special circumstances, however, this period can be extended into minutes or 
hours. 

Ultimately, available chemical energy states and allowed transitions between states (and therefore wavelengths of 
light preferentially absorbed and emitted) are determined by the rules of quantum mechanics. A basic understanding 
of the principles involved can be gained by studying the electron configurations and molecular orbitals of simple 
atoms and molecules. More complicated molecules and advanced subtleties are treated in the field of computational 
chemistry. 

Forms of photoluminescence 

The simplest photoluminescent processes are resonant radiations, in which a photon of a particular wavelength is 
absorbed and an equivalent photon is immediately emitted. This process involves no significant internal energy 
transitions of the chemical substrate between absorption and emission and is extremely fast, on the order of 10 
nanoseconds. 

More interesting processes occur when the chemical substrate undergoes internal energy transitions before re-emitting 
the energy from the absorption event. The most familiar such effect is fluorescence, which is also typically a fast 
process, but in which some of the original energy is dissipated so that the emitted light is of lower energy than that 
absorbed. 

An even more specialized form of photoluminescence is phosphorescence, in which the energy from absorbed 
photons undergoes intersystem crossing into a state of higher spin multiplicity (see term symbol), usually a triplet 
state. Once the energy is trapped in the triplet state, transition back to the lower singlet energy states is quantum 
mechanically forbidden, meaning that it happens much more slowly than other transitions. The result is a slow process 
of radiative transition back to the singlet state, sometimes lasting minutes or hours. This is the basis for "glow in the 
dark" substances. 

Further reading 

Donald A. McQuarrie, John D. Simon. Physical Chemistry, a molecular approach. University Science Books, 1997. 

External links 

■ Photoluminescent Safety (http://www.globritephotoluminescent.com/) 
Retrieved from "http://en.wikipedia.org/wiki/Photoluminescence" 
Categories: Spectroscopy | Luminescence 
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To p Web Results for "photoluminescent" 



3 entries found for photoluminescent. 



pho-to-hrmi-nes-cent ( fo *d- loo m^- ng s 's>n t) 
adj. 

Having the ability to become luminescent upon exposure to 
visible light. 



pho'to-lu'mines'cence n. 



Source : The American Heritage® Stedmaris Medical Dictionary 
Copyright © 2002, 2001, 1995 by Houghton Mifflin Company. 
Published 

photoluminescent 

\Pho'to*lu'mi*nes"cent\, a. [Photo- + luminescent.] (Physics) 
Luminescent by exposure to light waves. - Pho^to*lu m^nesV'cence , 
n. 

Source : Webster's Revised Unabridged Dictionary, ©1996, 1998 
MICRAJnc. 




photoluminescent Wjfa Iw^refj 

photoluminescent : in Cancer WEB's On-line Medical Dictionary II 5 tMm J*J*jyft 

ADVERTISEMENT 



Source : On-line Medical Dictionary, © 1997-98 Academic Medical 
Publishing & CancerWEB 
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photoluminescent 



Having the ability to become luminescent upon ex posure to visible light . 
Origin: photo-+ L Lumen, light 
(05 Mar 2000) 



Previous: photolithograp hic, photolitho graphy, photolithotro ph, photological , photology 
Next: photolyase , photolysis , photolyte, photoly tic, photomacroqra ph 



Published at the Centre for Cancer Education, University of Newcastle upon Tyne 
© Copyri ght 1997-2005 - The CancerWEB Project. All Rights Reserved. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



